Polyamines as an inhibitor on erythropoiesis of hemodialysis patients by in vitro bioassay using the fetal mouse liver assay.
The pathogenesis of anemia in patients with chronic renal failure has been greatly attributed to erythropoietin (EPO) deficiency. Recently, however, there has been some thought that uremic inhibitors might suppress the activity of EPO and reduce the maturation of erythropoiesis. Polyamines are well known to be involved in the regulation of cellular proliferation and differentiation. Furthermore, the polyamine levels in the serum or erythrocytes are elevated in chronic hemodialysis patients, and can be lowered immediately by hemodialysis. In the present study, we first measured the polyamines levels (putrescine, spermidine, spermine) by high performance liquid chromatography (HPLC) in 20 chronic hemodialysis patients, and investigated the effects of polyamines on erythropoiesis by in vitro bioassay using fetal mouse liver cells. The direct effects of polyamines in erythroid colony formation in the medium with and without EPO were evaluated. Each polyamine level in chronic hemodialysis patients was higher than in the healthy subjects, and a significant negative correlation was found between polyamines and erythropoiesis. Polyamines inhibited the activity of EPO, but they did not have any direct effect on colony formation of the fetal mouse liver cells. These results suggest that polyamines have inhibitory effects on the proliferation or maturation of erythroid precursor cells and are intimately involved in the pathogenesis of renal anemia in chronic hemodialysis patients.